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Priorresearchhasindicatedthatpragmaticsisanareaofparticularweaknessforindividuals
with Williams syndrome (WS).To further address this aspect of the WS social phenotype,
weusedanindividualdifferencesapproachtoconsiderbothcross-sectionalandlongitudinal
relations among different pragmatic abilities for 14 children with WS, taking into account
individual differences in non-verbal reasoning abilities. We also considered the relations
between pragmatic abilities and expressive vocabulary ability. Participants were tested at
twotimepoints:as4-year-oldsduringa30-minplaysessionwiththeirmothers(Time1)and
an average of 5.87years later during a one-on-one conversation with a familiar researcher
(Time 2). Children’s intellectual and expressive vocabulary abilities were assessed at both
time points. Results indicated that the ability to verbally contribute information beyond
what was required in response to a question (ExtendQ) was signiﬁcantly related to the
ability to verbally contribute new information in the absence of a question (ExtendS) both
atage4yearsandduringprimaryschool.Atage4,boththeabilitytopairverbalizationswith
eye contact in triadic interactions (secondary intersubjectivity) and expressive vocabulary
ability were related to both ExtendQ and ExtendS. Finally, both ExtendQ and the ability
to pair verbalizations with eye contact (intersubjectivity) at age 4years predicted ExtendQ
at age 9–12years.The theoretical implications of our ﬁndings and the importance of early
pragmatic language intervention for children who have WS are discussed.
Keywords:Williams–Beuren syndrome, conversation, social communication, pragmatics, longitudinal, intellectual
disability
INTRODUCTION
Williams syndrome (WS) is a complex neurodevelopmental dis-
order resulting from a hemideletion of 26 genes on chromosome
7q11.23 (Hillier et al., 2003). The prevalence of WS is estimated
to be 1 in 7500 live births (Strømme et al., 2002) with both gen-
ders equally likely to be affected (AmericanAcademy of Pediatrics
Committee on Genetics,2001). Like most genetic syndromes,WS
isassociatedwithaspeciﬁcphysicalandmedicalphenotypewhich
includes dysmorphic facial features, heart disease (most com-
monly supravalvar aortic stenosis), connective tissue abnormal-
ities, failure to thrive, and growth deﬁciency (Morris, 2006). The
majority of children with WS demonstrate developmental delay
that typically leads to mild to moderate intellectual disability or
learning difﬁculties, although some individuals have low average
to average intelligence. In addition, WS is associated with a spe-
ciﬁc cognitive proﬁle characterized by relative strengths in verbal
short-term memory and the structural and concrete vocabulary
components of language accompanied by considerable weakness
in visuospatial construction (Udwin andYule, 1991; Mervis et al.,
2000; Mervis and Morris, 2007).
Williams syndrome has drawn considerable attention from
researchers and the general public due to the unique behavioral
proﬁle associated with this disorder. Individuals withWS demon-
strate a considerable amount of interest in others (Klein-Tasman
and Mervis, 2003; Mervis et al., 2003; Klein-Tasman et al., 2011)
and are often described as outgoing and talkative and never going
unnoticed in a group (Dilts et al., 1990; Fryns et al., 1991; Gosch
and Pankau, 1997; Dykens and Rosner, 1999). These behavioral
characteristics are likely a signiﬁcant contributor to some authors’
characterization of the WS social phenotype as the opposite of
the autism social phenotype (e.g.,Cowley,2003;Levy et al.,2011).
However, despite their sociable nature, individuals with WS have
considerable difﬁculty navigating the surrounding world of peo-
ple. Children with WS are delayed in the development of the
ability to understand another person’s perspective or theory of
mind,animpairmentthatisalsocharacteristicof theautismsocial
phenotype (Tager-Flusberg et al., 1997; Tager-Flusberg and Sulli-
van, 2000; John and Mervis, 2009). In addition, individuals with
WShavedifﬁcultyestablishingandmaintainingpeerrelationships
(e.g., Davies et al., 1998; Sullivan et al., 2003) and most adults are
socially isolated and do not typically engage in social interactions
with peers (Udwin, 1990).
Difﬁculties with socio-communicative abilities likely con-
tribute to these problems. To date, there have been no published
studies of individuals with WS examining the stability of individ-
ual differences for the same type of pragmatic ability across time,
and the only published study that addressed relations between
pragmaticabilitiesandvocabularyabilitiesinindividualswithWS
(John et al., 2009) was cross-sectional and focused on receptive
vocabulary rather than expressive. In the present study, to further
www.frontiersin.org June 2012 | Volume 3 | Article 199 | 1John et al. Longitudinal pragmatic abilities in WS
understandtheWSsocialphenotype,weconsideredwhetherindi-
vidualdifferencesinverballycontributingnewinformationwithin
asocialinteractionwererelatedtothechild’srateofpairingverbal-
izations with eye contact in triadic interactions and/or the child’s
expressivevocabularyability,beyondthelevelsexpectedasafunc-
tion of the children’s non-verbal intellectual abilities. Children
participated in this study twice, once as preschoolers and once
approximately 6years later, during primary school. Thus, we also
were able to examine the relative stability of individual differences
in children’s verbal contribution of new information to a social
interaction during the preschool and primary school-age peri-
ods and whether pairing verbalizations with eye contact and/or
expressive vocabulary ability at age 4years predicted the abil-
ity to verbally contribute new information during the primary
school years beyond what would be expected given the children’s
non-verbal intellectual abilities.
SOCIO-COMMUNICATIVE AND PRAGMATIC LANGUAGE ABILITIES OF
INDIVIDUALS WITH WILLIAMS SYNDROME
Over the last decade, a considerable amount of research has been
dedicated toward understanding the intricacies of social cogni-
tive and pragmatic development in individuals with WS. This
body of literature stemmed from researchers’ desire to under-
stand why, despite their sociable nature and relative strength in
the concrete and structural aspects of language, individuals with
WS experienced so much difﬁculty establishing and maintaining
peer relationships. The ﬁndings from these studies indicate that
pragmatic difﬁculties are present across the life span.
Early in development, children with WS demonstrate delay in
the emergence of joint attention ability – the ability to coordinate
one’s attention between a person and an object or event of mutual
interest – not only relative to chronological age (CA) but also rel-
ative to language ability (Mervis and Bertrand,1993,1997;Mervis
et al.,2003). In addition,young children withWS are signiﬁcantly
lesslikelytoengageintriadicjointattentionthanareeithermental-
agematchedtypicallydeveloping(TD)children(Laingetal.,2002)
or children with Down syndrome (DS) matched on CA, devel-
opmental quotient (DQ), and expressive vocabulary size (Rowe
et al., 2005). Findings from two studies focused on the perfor-
manceof toddlersandpreschoolerswithWSonasemi-structured
play-basedassessment(AutismDiagnosticObservationSchedule-
Generic,Module1;Lordetal.,1999)indicatedthatapproximately
half of the participants in each study did not clearly integrate eye
contacttoreferenceanout-of-reachobjecttotheircommunicative
partnerandthemajorityof participantsdidnotintegrateeyecon-
tact or vocalizations with acts of showing objects (Klein-Tasman
et al., 2007; Lincoln et al., 2007). Finally, despite having signiﬁ-
cantly higher DQs, preschoolers with WS have signiﬁcantly more
difﬁcultyinferringthecommunicativeintentbehindpointingand
eyegazegesturesthandoCA-matchedpreschoolerswithDS(John
and Mervis, 2010).
Thedevelopmentof jointattentionhasbeenarguedtodemon-
strate the child’s recognition of people as intentional agents (e.g.,
Tomasello, 1995; Thompson, 2006). Furthermore, for TD chil-
dren,earlytriadicjointattentionabilityhasbeenshowntopredict
later language development and the development of the ability to
understand another person’s perspective or theory of mind (e.g.,
Tomasello, 1995; Baldwin and Moses, 1996; Charman et al., 2000,
2003). As discussed by John et al. (2009), successful communica-
tion is partially dependent on the ability to take another person’s
perspective. Given the relation between early triadic joint atten-
tion abilities and later theory of mind in typical development, it
is likely that the early impairments in triadic joint attention evi-
denced by children with WS are a contributing factor to their
later impairments in pragmatics. While this hypothesis has not
been tested directly, empirical ﬁndings documenting pragmatic
difﬁculties during the adolescent and adult years and the signif-
icant association between pragmatic language ability and theory
of mind for individuals with WS (e.g., Jones et al., 2000; Laws
and Bishop,2004; John and Mervis,2009) are consistent with this
hypothesis.
Several research groups have addressed the general pragmatic
abilities of individuals with WS beyond the preschool years using
parental responses on the Children’s Communication Checklist
(CCC; Bishop, 1998) or the CCC-2 (Bishop, 2002). Results have
indicated that individuals with WS demonstrate particular difﬁ-
culty with the use of stereotyped phrases,inappropriate initiation
ofconversations,andoverdependenceoncontexttointerpretwhat
was said to them (Laws and Bishop, 2004; Peregrine et al., 2005;
Philofskyetal.,2007;Harmonetal.,2009).Someof thesedifﬁcul-
ties are comparable to those evidenced by children with autism;
Philofsky et al. (2007) reported that school-age children with WS
and CA-matched children with autism evidenced similar levels of
impairment on the Inappropriate Initiation and Use of Context
scales of the CCC-2. Klein-Tasman et al. (2011) administered the
Social Responsiveness Scale (SRS; Constantino and Gruber,2005)
to the parents of eighty-two 4- to 16-year-olds with WS and to
the teachers of 49 of the children. Although the mean T score
on the Social Motivation subscale was in the average range for
TD children based on both parental and teacher report, mean T
scores were in the mild to severe difﬁculty range for the remaining
subscales(SocialAwareness,SocialCognition,SocialCommunica-
tion, and Autistic Mannerisms), indicating considerable difﬁculty
with many components of reciprocal social reciprocity.
Inaddition,severalresearchershavedirectlyexaminedthecon-
versationalabilitiesofindividualswithWS.UdwinandYule(1990)
collected 30min conversations with a researcher for 43 children
with WS (mean CA=11.1years). The authors found that 37% of
the participants met their criteria for hyper-verbal speech (ﬂuent
speech including an excessive number of stereotyped phrases or
idioms,over-familiarity,introduction of irrelevant personal expe-
riences, and perseverative responding). More recently, Jones et al.
(2000) examined the spontaneous use of social language during
a Biographical Interview task, which involved asking each partic-
ipant questions about his or her family, activities, and interests.
The authors reported data for adolescents and adults with WS
(n =10; mean CA=15.8years), CA- and IQ-matched individ-
uals with DS (n =10; mean CA=15.1years), and TD children
matched on mental-age (n =8; mean CA=6.5years). The num-
ber of interview questions answered by the three groups did not
differ statistically. However,theWS group used signiﬁcantly more
evaluativedevices(descriptionsof affectivestates,evaluativecom-
ments, empathic markers, and character speech) than did either
comparison group. Jones et al. also noted that the participants
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with WS often asked the interviewer personal questions and
perseverated even when the interviewer tried to redirect them.
Stojanovik (2006) compared the pragmatic language abili-
ties of ﬁve children with WS (mean CA=9.17years) to those
of eight children with speciﬁc language impairment (SLI)
matched for receptive vocabulary and grammatical ability (mean
CA=10.58years) and nine TD children (mean CA=8.67years)
duringasemi-structuredconversation.ThechildrenwithWSwere
signiﬁcantly less likely than were the children in either compari-
son group to add information to the conversation beyond that
explicitly requested by their conversational partner. In addition,
regardlessof whethertheresearcheraskedforinformationorclar-
iﬁcation, the responses of the children with WS were less likely to
be adequate than were the responses of either the children with
SLI or the TD children. More speciﬁcally,theWS group was more
likely to provide too little information or to misinterpret what the
researcher had meant.
Finally, John et al. (2009) used a barrier listener-role referen-
tial communication task to examine the ability of children with
WS (n =57; mean CA=9.24years) to verbalize message inade-
quacy. In this task, a researcher instructed the children to place
a smaller picture on a larger scene. Although the children per-
formedwellwhentheresearcher’sinstructionswereadequate,they
had considerable difﬁculty when the researcher provided inade-
quateinstructions(i.e.,therequestedpicturewasnotavailable,the
instruction was ambiguous, or the instruction contained vocabu-
larythatthechilddidnotunderstand).Childrenverballyindicated
that a problem was encountered less than half of the time on aver-
age and most of their verbalizations were either too vague for the
researchertodeterminethenatureof theproblemorindicatedthe
wrongproblem.Children’sabilitytoverbalizemessageinadequacy
was related to CA and theory of mind ability.
Given the ﬁndings of the studies examining the conversational
abilitiesofindividualswithWSconductedtodate,itisnotsurpris-
ing that the WS social phenotype includes difﬁculties establishing
and maintaining friendships. Even though individuals with WS
demonstrate a sociable nature and are interested in interacting
withothers,tendenciestousestereotypedandperseverativeutter-
ances, to provide too little information or to misinterpret what
their communicative partner meant, and to be less likely to con-
tribute new information to the interaction likely serve as serious
roadblocks in social interactions with peers.
While progress has been made in describing the pragmatic lan-
guage abilities of individuals with WS across the lifespan, much
remains to be understood. For example, to date there have been
no studies reported that examined the stability of individual dif-
ferences in the pragmatic language abilities of people with WS
acrosstime.Inaddition,althoughFidleretal.(2007)havehypoth-
esizedthatearlydifﬁcultieswithsecondaryintersubjectivity(relat-
ing/connecting to other people in triadic interactions) play a key
role in the development of the WS phenotype, the question of
whethersecondaryintersubjectivityabilityisrelatedtoconcurrent
pragmatic language abilities or predicts later pragmatic language
abilities in individuals with WS has not been addressed empiri-
cally. The purpose of the present study was to begin to address
these gaps in the literature. The same types of pragmatic lan-
guage data and expressive vocabulary ability data were collected
on a group of children with WS at two time points. At Time 1,
when the children were 4years old,providing new information to
a verbal interaction beyond what was explicitly requested (both
in response to a question and in the absence of a question) was
assessedduringa30-minplaysessionwiththeirmothers.Anaver-
ageof 5.87yearslater(Time2),thesamepragmaticvariableswere
assessed during a 7-min one-on-one conversation with a familiar
researcher.Expressivevocabularyandnon-verbalintellectualabil-
itywereassessedatbothtimepointsusingstandardizedmeasures.
Finally, the pairing of verbalizations with eye contact during the
play session at Time 1 (a measure of secondary intersubjectivity)
was also assessed.
We addressed several research questions. Our ﬁrst set of ques-
tionswascross-sectionalandwasconsideredseparatelyforTime1
(preschool)andTime2(primaryschool).Inparticular,wesought
to determine if there were signiﬁcant relations among individual
differences in the rates of the two pragmatic language measures
(frequency of occurrence per minute) for children with WS: (1)
extending a verbal interaction in response to a question and (2)
extendingaverbalinteractionwhenaquestionhadnotbeenasked,
after controlling for individual differences in non-verbal intellec-
tual ability. We also addressed the question of whether the rates
of these pragmatic behaviors were related to rate of pairing ver-
balizations with eye contact (secondary intersubjectivity) and/or
expressive vocabulary ability, even after controlling for individual
differences in non-verbal intellectual ability.
Our second set of questions was longitudinal. In particular,we
soughttodetermineif individualdifferencesinthepragmaticlan-
guageabilitieswemeasuredwerestablefromthepreschoolperiod
to the primary school period, after controlling for individual dif-
ferences in non-verbal intellectual ability. We also considered the
question of whether rate of pairing verbalizations with eye con-
tact (secondary intersubjectivity) at age 4years and/or expressive
vocabularyabilityatage4years(Time1)predictedrateof extend-
ing a verbal interaction either in response to a question or in the
absence of a question approximately 6years later (Time 2) even
after differences in non-verbal intellectual ability had been taken
into account.
MATERIALS AND METHODS
PARTICIPANTS
Participants were 14 children with genetically conﬁrmed classic-
lengthWS deletions (7 boys,7 girls) for whom data were available
attwotimepoints.AtTime1,meanCAwas4.30years(SD=0.25,
range: 4.01–4.65). The children were re-assessed an average of
5.87yearslater(SD=1.04,range:4.48–7.60).Thechildren’smean
CA at Time 2 was 10.18years (SD=1.08,range: 9.02–12.06). The
racial/ethnic constitution of the sample was 7% White Hispanic
and 93% White Non-Hispanic.
MEASURES
Differential Ability Scales
The Differential Ability Scales (DAS) is an individually adminis-
tered standardized measure of verbal, non-verbal reasoning, and
spatial (visuospatial construction) abilities that yields a General
Conceptual Ability (GCA; similar to IQ) standard score (SS) and
several cluster SSs. The mean for the general population is 100
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with a SD of 15 for both the GCA and the cluster SSs. Partici-
pants completed the DAS-Preschool Version (DAS; Elliott, 1990)
at Time 1 and the DAS-II School-Age Version (DAS-II; Elliott,
2007) at Time 2. Non-verbal intellectual ability was measured by
the DAS-Preschool Nonverbal cluster SS at Time 1; the subtests
included in this cluster measure non-verbal reasoning and visu-
ospatialconstruction.Non-verbalintellectualabilityatTime2was
measured by the DAS-II Special Nonverbal Composite (SNC) SS,
which is based on performance on the subtests included in the
Nonverbal Reasoning and Spatial clusters.
Expressive Vocabulary Test
The ExpressiveVocabulary Test (EVT) is an individually adminis-
tered standardized measure of expressive vocabulary ability. The
mean for the general population is 100 with a SD of 15. Partic-
ipants completed the EVT (Williams, 1997) at Time 1 and the
EVT-2 (Williams,2007) at Time 2.
Pragmatic Language Samples
Thechildren’slanguageduringtwospontaneousinteractionswith
an adult, one at each time point, was transcribed and coded. At
Time 1, each child participated in a 30-min play session with his
or her mother in a laboratory playroom equipped with develop-
mentally appropriate toys. At Time 2, each child participated in a
7-min conversation with a familiar researcher who was instructed
to attempt to maintain a conversation with the child for the entire
7min period. The researcher was given a list of suggested topics
to introduce if she was unable to maintain the conversation by
following the child’s lead. The videotapes of the Pragmatic Lan-
guage Samples were transcribed by trained research assistants and
markedtoindicatethepresenceof anypauseslasting3sorlonger.
Two research assistants checked the original transcript against the
originalvideorecordingandmadeanychangesnecessarytoarrive
at a consensus transcript.
PROCEDURE
Atbothtimepoints,childrencompletedabatteryof cognitiveand
language assessments including an assessment of intellectual abil-
ities (DAS) and an assessment of expressive vocabulary (EVT).
These measures were administered according to the test authors’
instructions and were usually completed within a day of the mea-
sure of pragmatic language ability (Play session at Time 1 and
Conversation at Time 2). The Pragmatic Language Samples were
coded using the procedure described in the next section.
TRANSCRIPT CODING
Children’s verbalizations during the Pragmatic Language Samples
at both time points were coded for two pragmatic language vari-
ables: ExtendS (statements that the child made – not in response
to adult questions – that served to appropriately extend the con-
versation) and ExtendQ (statements or questions that the child
produced – in response to adult questions – that served to appro-
priately extend the conversation). In addition, children’s EyeCon-
tact (utterances produced by the child that were accompanied by
eye contact with the conversational partner) was coded at Time
1 as a measure of early secondary intersubjectivity. The coding
system for each of these variables is described below.
ExtendS
Each statement that (1) the child produced in response to a state-
ment made by the adult, (2) the child provided following a pause
of morethan3s,or(3)if thechildalreadyheldtheﬂoor,extended
the conversation by adding new information was coded “yes” or
“no.” Children’s statements were coded “yes” if they added new
information to the interaction and did not ﬁt either of the cate-
gories below. Statements were coded“no”if they did not add new
information or they ﬁt either of the following categories:
1. The child’s response pertained to an inappropriate topic (e.g.,
personal bodily functions).
2. The child’s statement insulted either the adult or a third party.
For each child at each time point, the variable ExtendS repre-
sented the rate per minute of statements (not made in response
to a question) produced by the child that were coded “yes.” This
variable was calculated by dividing the number of statements (not
made in response to a question) produced by the child that were
coded “yes” by the length of the Pragmatic Language Sample (in
minutes). High agreement was observed for both Time 1 (per-
centage of agreement=92%,κ=0.83) and Time 2 (percentage of
agreement=91%,κ=0.78).
ExtendQ
Each verbal response to an adult question that the child produced
was coded“yes”or“no.”Responses were coded“yes”if they either
added appropriate information to the interaction beyond what
was directly requested or if they both responded to the adult’s
question and included as part of their response an appropriate
question directed toward the adult. Responses to questions were
coded“no”if they ﬁt any of the following categories:
1. The child’s response pertained to an inappropriate topic (e.g.,
personal bodily functions).
2. The child’s response insulted either the adult or a third party.
3. The child did not answer the adult’s question within 4s.
4. Thechildignoredthequestionaskedbytheadultandproduced
an unrelated utterance.
5. The child’s response included a question which he or she had
previously asked multiple times and to which the adult had
responded at least three times. The child’s response was coded
“yes”the ﬁrst three times he or she asked a particular question
and the adult answered the question. If the child continued to
ask the same question even after the adult answered the ques-
tion three times, subsequent repetitions of the question were
coded “no.” For example, if the child asked the same question
ﬁve times (and the adult answered all ﬁve times),the ﬁrst three
times were coded“yes”and the last two were coded“no.”
For each child at each time point, the variable ExtendQ rep-
resented the rate per minute of the child’s responses to adult
questions that were coded “yes.” This variable was calculated by
dividing the number of the child’s responses to adult questions
that were coded “yes” by the length of the Pragmatic Language
Sample (in minutes). High agreement was observed for ExtendQ
at both Time 1 (percentage of agreement=98%, κ=0.74) and
Time 2 (percentage of agreement=95%,κ=0.69).
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EyeContact
AtTime1,eachutteranceproducedbythechildwascoded“yes”or
“no.”Children’s utterances were coded“yes”if the child made eye
contact with the adult at any point during the verbalization and
the utterance did not ﬁt in either of the categories below. Utter-
ances were coded “no” if the child did not make eye contact with
the adult at any point during the utterance or if the utterance ﬁt
in either of the following categories:
1. The child’s utterance only included a sound effect (e.g., eating
or drinking noises, animal sounds).
2. The child’s utterance was completely unintelligible.
For each child at each time point, the variable EyeContact
represented the rate per minute of utterances produced by the
child that were coded“yes.”This variable was calculated by divid-
ing the number of utterances produced by the child that were
coded “yes” by the length of the Pragmatic Language Sample
(in minutes). High agreement was observed for EyeContact at
Time 1 (percentage of agreement=95%, κ=0.98). This variable
could not be coded at Time 2, since the Pragmatic Language
Sample at Time 2 was a dyadic interaction instead of a triadic
interaction.
RESULTS
PRAGMATIC ABILITY AT TIME 1
Descriptive statistics for performance on the standardized assess-
ments at Time 1 are reported in Table 1.R e l a t i v et op r i o rr e p o r t s
of SSs for children with WS on these measures (e.g., Mervis and
Morris,2007),themeanlevelof performanceof thepresentgroup
of children was higher. The variability among children was at or
above the typical level.
DescriptivestatisticsforthevariablescomputedfromthePrag-
matic Language Sample at Time 1 are reported in Table 2.A s
both the assessment SSs and the variables from the Time 1 Prag-
matic Language Sample met the necessary statistical assumptions
for use of parametric analyses, Pearson correlations were used
to compute relations among the dependent variables. Bivariate
correlations of non-verbal intellectual ability with the pragmatic
language variables, the secondary intersubjectivity variable, and
expressive vocabulary ability at Time 1 are shown in Table 3
(αfw =0.0125). As a priori positive relations were predicted for
all analyses conducted as part of this project,one-tailed tests were
T a b l e1|D escriptive statistics for standardized assessment
performance (standard scores) as a function of time point.
Measure Time 1 Time 2
M SD Range M SD Range
DAS GCA 72.69 15.88 44–92 67 .36 13.00 43–91
DAS Nonverbal/SNC 69.77 15.95 43–92 63.07 13.05 41–86
EVT SS 91.57 21.86 40–116 85.79 16.03 58–112
Time1assessments:DASGCA,DASNonverbalcluster,EVT.Time2assessments:
DAS-II GCA, DAS-II Special Nonverbal Composite (SNC), EVT-2.
used throughout. As indicated in Table 3, non-verbal intellectual
ability was signiﬁcantly and strongly related to expressive vocab-
ulary ability and marginally related to ExtendS. To control for
individual differences in non-verbal intellectual ability, we com-
puted partial correlations for the remaining Time 1 analyses,
controlling for DAS Nonverbal cluster SS. The ﬁrst set of par-
tial correlations examined relations among EyeContact, ExtendS,
and ExtendQ at Time 1 (αfw =0.025). At Time 1, EyeContact
was signiﬁcantly related both to ExtendS (r =0.63, p =0.01) and
to ExtendQ (r =0.68, p =0.008) even after the effects of non-
verbalintellectualabilitywerecontrolled.Thecorrelationbetween
ExtendS and ExtendQ was also signiﬁcant (r =0.80, p =0.001)
even after controlling for non-verbal intellectual ability. Partial
correlationswerealsocomputedtodeterminetherelationbetween
the two pragmatic language variables (ExtendS and ExtendQ)
and expressive vocabulary ability (EVT SS). Results indicated
that even after controlling for non-verbal intellectual ability, both
ExtendS (r =0.52, p =0.04) and ExtendQ (r =0.53, p =0.04)
were signiﬁcantly correlated with EVT SS.
PRAGMATIC ABILITY AT TIME 2
Descriptive statistics for performance on the standardized assess-
ments at Time 2 are also reported in Table 1. The children’s SSs
wereslightlyhigherthanpreviouslyreportedforchildrenwithWS
(e.g., Mervis and John, 2010) but evidenced the expected amount
of variability.
T a b l e2|D escriptive statistics for rates of Pragmatic Language Sample
variables as a function of time point.
Coded behavior Time 1 Time 2
Measure M SD Range M SD Range
SUCCESS RATE (NUMBER OFYES CODES PER MINUTE)
EyeContact 1.59 1.06 0–3.80 – – –
ExtendS 1.47 0.84 0–3.20 1.00 0.81 0–3.14
ExtendQ 0.32 0.26 0–0.90 0.59 0.48 0–1.57
FAILURE RATE (NUMBER OF NO CODES PER MINUTE)
EyeContact 6.23 3.11 0.10–12.33 – – –
ExtendS 1.61 0.75 0–3.00 1.20 0.61 0–2.00
ExtendQ 3.23 0.96 1.70–5.03 6.44 1.77 3.43–8.86
T a b l e3|B i v a r i a t ec o r r elations of non-verbal intellectual ability with
pragmatic language variables, secondary intersubjectivity, and
expressive vocabulary ability as a function of time point.
Measure Time 1 Time 2
EyeContact 0.13 –
ExtendS 0.52* 0.53*
ExtendQ 0.40 0.25
EVT 0.86*** 0.76***
Time 1: Non-verbal intellectual ability: DAS Nonverbal cluster SS, Expressive
vocabulary ability: EVT SS. Time 2: Non-verbal intellectual ability: DAS-II SNC,
Expressive vocabulary ability: EVT-2 SS. *p≤0.05, ***p≤0.001.
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Descriptive statistics for performance on the variables com-
puted from the Time 2 Pragmatic Language Sample are reported
inTable 2.DatafromtheTime2standardizedassessmentsandthe
pragmatic language variable ExtendQ met the necessary statistical
assumptions for use of parametric analyses. As the distribution
for ExtendS violated the parametric assumption of normality, a
logarithmic transformation was applied. Bivariate correlations of
non-verbal intellectual ability with the pragmatic language vari-
ables and expressive vocabulary ability at Time 2 also are shown
in Table 3 (αfw =0.0125). Non-verbal intellectual ability was sig-
niﬁcantly and strongly related to expressive vocabulary ability
and marginally related to ExtendS. To control for individual dif-
ferences in non-verbal intellectual ability, we computed partial
correlations for the remaining Time 2 analyses, controlling for
DAS-II SNC. There was a signiﬁcant correlation between logEx-
tendS and ExtendQ (r =0.59, p =0.02) after controlling for the
effects of non-verbal intellectual ability. Partial correlations were
also computed to determine the relation between the two prag-
maticlanguagevariablesandexpressivevocabularyability(EVT-2
SS) at Time 2 after controlling for the effects of non-verbal intel-
lectual ability. Neither correlation was signiﬁcant (logExtendS:
r =0.29; ExtendQ: r =0.19).
RELATIONS ACROSS TIME 1 AND TIME 2
To examine the stability of individual differences in pragmatic
language ability across the two time points after controlling for
non-verbalintellectualabilityatbothtimepoints,one-tailedPear-
son correlation coefﬁcients were computed controlling for both
DASNonverbalSSandDAS-IISchool-AgeSNC.Resultsindicated
that Time 1 ExtendQ was signiﬁcantly correlated with Time 2
ExtendQ (r =0.64, p =0.02). The correlation between ExtendS
at Time 1 and Time 2 (r =0.26, p =0.23) was not signiﬁcant.
One-tailed partial correlation coefﬁcients were also computed to
determine if Time 1 EyeContact predicted Time 2 logExtendS or
Time 2 ExtendQ. Results indicated that after controlling for non-
verbal intellectual ability at both time points, Time 1 EyeContact
predictedTime2ExtendQ(r =0.72,p =0.01)butdidnotpredict
Time 2 logExtendS (r =0.23, p =0.26). Finally, one-tailed Pear-
son correlation coefﬁcients were also computed controlling for
non-verbal intellectual ability at both Time 1 and Time 2 to deter-
mineif expressivevocabularyability(EVTSS)atTime1predicted
Time 2 logExtendS or Time 2 ExtendQ. Neither correlation was
signiﬁcant (ExtendQ: r =0.15, p =0.31, logExtendS: r =−0.18,
p =0.34).
DISCUSSION
Considerable attention has been drawn to the WS social pheno-
type due to its seemingly paradoxical nature. Although children
withWS are described as highly gregarious and friendly,they have
considerable difﬁculty establishing and maintaining friendships
(e.g.,Dilts et al.,1990; Gosch and Pankau,1997; Dykens and Ros-
ner, 1999; Sullivan et al., 2003). Similarly, even though children
with WS demonstrate relative strengths in the structural aspects
of language and in concrete vocabulary, they typically have dif-
ﬁculties with the pragmatic aspects of language (see Mervis and
Becerra, 2007; Mervis and John, 2010 for review). These ﬁndings
from prior research serve as a reminder that successful navigation
ofthesocialworldrequiresmorethanjustaninterestininteracting
withothers,arelativelygoodvocabulary,andtheabilitytoproduce
grammatical sentences; it also depends on a complex interweav-
ing of cognitive, affective, and personality factors. In the present
study, we sought to contribute to the growing literature explor-
ing the WS social phenotype by examining the relations (beyond
those accounted for by non-verbal intellectual ability) between
individual differences in the following abilities both concurrently
and predictively: verbal extension of an ongoing social exchange
by contributing new information (both in response to questions
and in the absence of questions) and expressive vocabulary. In
addition, we examined whether or not individual differences in
the coordination of eye contact and a verbal utterance (secondary
intersubjectivity) predicted pragmatic language ability an average
of 6yearslater.Intheremainderof theDiscussion,weﬁrstaddress
our cross-sectional ﬁndings separately as a function of time point
and then consider our longitudinal ﬁndings.We then focus on the
implicationsof theseﬁndings,thelimitationsof thepresentstudy,
and future directions.
CONCURRENT RELATIONS
At both Time 1 (age 4years) and Time 2 (age 9–12years),the abil-
ity to verbally contribute new information beyond that requested
in response to a question was signiﬁcantly related to the ability to
verbally contribute new information in the absence of a question,
even after the effects of non-verbal intellectual ability were con-
trolled. Furthermore, at Time 1, expressive vocabulary ability was
signiﬁcantly positively correlated with individual differences in
children’s ability to contribute new information both in response
to questions and in the absence of questions even after controlling
for the effects of non-verbal intellectual ability. The positive rela-
tion between expressive vocabulary ability and rate of extending
a conversation either in response to a question or in the absence
of a question at Time 1, even after controlling for individual dif-
ferences in non-verbal intellectual ability,may reﬂect the fact that
at age 4years, the vocabularies of many of the children were lim-
ited, making providing information beyond what was requested
challenging. The partial correlations between expressive vocabu-
lary ability and contributing new information to the conversation
beyond what was requested were not signiﬁcant at Time 2. This
difference from Time 1 may have been due to the fact that by
school age the vocabularies of all of the children were adequate
for contributing information beyond what was requested to an
interaction.
Atage4years,therealsowasaclearpositiveassociationbetween
therateofpairingverbalizationswitheyecontact(secondaryinter-
subjectivity)andtherateofverballyaddinginformationtoasocial
interaction beyond what was required,both in response to a ques-
tion and in the absence of a question, even after controlling for
the effects of non-verbal intellectual ability. Although this study
wastheﬁrsttospeciﬁcallyexaminetherelationbetweenuseof eye
contact when talking with another person (intersubjectivity) and
pragmatic language ability in children with WS,many researchers
have addressed the role of eye contact within social interactions
involving TD children (e.g.,Argyle and Cook, 1976). The content
of a communicative interaction is comprised of more than just
the words that are exchanged between partners; the surrounding
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context; and non-verbal behaviors exchanged between partners
also signiﬁcantly contribute to the content (Clark and Marshall,
1981; Clark, 1996; Richardson et al., 2009). Eye contact serves as
a way of accessing this additional information. Pairing eye con-
tact with a communicative act in triadic interactions has been
described as secondary intersubjectivity, a demonstration of an
awareness of shared mental states (e.g., Zlatev, 2008). It has been
theorized that early deﬁcits in secondary intersubjectivity neg-
atively affect later communicative competence. For example, in
the case of individuals who have autism spectrum disorders,
early deﬁcits are observed in many behaviors reﬂecting secondary
intersubjectivity such as joint attention and intentionality (Amer-
ican Psychiatric Association, 2000); these early deﬁcits have been
hypothesized to lead to the later difﬁculties in pragmatic language
that are observed in individuals who have autism spectrum disor-
ders (Rogers, 1998). The associations we found between pairing
utterances with eye contact to the communicative partner during
play with toys (secondary intersubjectivity) and verbally provid-
ing new information within a social exchange (pragmatics) is
consistent with the argument that intersubjectivity is related to
pragmatic ability.
We were unable to examine the relation between secondary
intersubjectivityandverbalprovisionofinformationbeyondwhat
wasrequestedatage9–12yearsduetocontextdifferencesbetween
our Time 1 and Time 2 Pragmatic Language Samples. In partic-
ular, because the Time 2 Pragmatic Language Sample involved a
dyadicinteractionratherthanatriadicinteraction,codingtherate
that children paired verbalizations with eye contact would result
in a measure of primary intersubjectivity (relating/connecting to
other people in dyadic interactions). Children with WS have been
shown to use eye contact during dyadic interactions at similar
levels or higher levels as mental-age matched TD children (Laing
et al., 2002). In contrast, in triadic joint attention situations, chil-
dren with WS use eye contact signiﬁcantly less often than either
mental-age matched TD children (Laing et al., 2002) or children
with DS matched for CA, DQ, and expressive vocabulary size
(Roweetal.,2005).Thus,primaryandsecondaryintersubjectivity
cannot be used interchangeably as measures of intersubjectivity
for children with WS. It is important that future studies examine
whether or not individual differences in secondary intersubjectiv-
ity remain stable across time for children with WS. Furthermore,
given what is known about the dissociation between primary and
secondaryintersubjectivityinWS,longitudinalstudiesareneeded
that include both contexts that require triadic joint attention and
contexts that require primarily dyadic joint attention. Such stud-
ies would be important for enhancing our understanding of the
developmentaltrajectoryof theuseof eyecontactbychildrenwith
WS and its relation to pragmatic language.
Examinationof therelationsbetweenpragmaticlanguageabil-
ity across the two time points indicated that the rate of providing
information beyond what was requested in response to a question
at age 4years signiﬁcantly predicted the rate of providing infor-
mation beyond what was expected in response to a question an
average of 5.87years later, even after controlling for non-verbal
intellectualabilityatbothtimepoints.Expressivevocabularyabil-
ity at age 4 did not predict school-age pragmatic ability. However,
the rate of utterances children produced that were paired with eye
contact (secondary intersubjectivity) as preschoolers did signiﬁ-
cantly predict the rate of provision of information beyond what
wasrequestedinresponsetoquestionsduringtheschool-ageyears,
even after controlling for non-verbal intellectual ability at both
time points.
Studies of joint attention in TD children have demonstrated
thatearlyjointattentionabilitypredictsbothlaterlanguagedevel-
opment and the development of theory of mind (e.g., Tomasello,
1995; Baldwin and Moses, 1996; Charman et al., 2000, 2003). In
addition to the role of language ability in conversational success,
the ability to take the perspective of another person, or theory
of mind, is vital for success in communicative interactions. John
et al. (2009) found that the theory of mind ability of children
with WS signiﬁcantly and independently contributed to the like-
lihood that message inadequacy would be verbalized when the
speaker’srequestwasambiguous.Inaddition,theoryofmindabil-
itysigniﬁcantlyandindependentlycontributedtothelikelihoodof
effectivelyverbalizingthenatureoftheproblemencounteredwhen
thespeaker’smessagewasambiguousorwhenthespeakerreferred
to the referent using a word that was not in the child’s vocabulary.
As triadic joint attention ability is a precursor to theory of mind
andisameasureof secondaryintersubjectivity,itisnotsurprising
that we found that, for children with WS, early secondary inter-
subjectivity ability predicted later aspects of pragmatic language
ability. This ﬁnding provides further support for the argument
that early secondary intersubjectivity is a contributing factor to
the development of pragmatic language ability.
IMPLICATIONS
The present study is the ﬁrst to show a predictive association
betweenearlysecondaryintersubjectivityandlaterpragmaticabil-
ity in children with WS and to demonstrate consistency in indi-
vidual differences in aspects of pragmatic language ability across
time beyond what would have been expected given individual
differences in non-verbal intellectual ability. The purpose of com-
municative exchanges often goes beyond just the transfer of infor-
mation between individuals; communicative exchanges involve
connecting with another person (Zlatev, 2008). Our longitudi-
nal ﬁnding that early secondary intersubjectivity ability predicted
later pragmatic language ability even after controlling for individ-
ual differences in non-verbal intellectual ability strongly suggests
that limitations in secondary intersubjectivity early in develop-
ment contribute to later deﬁcits in pragmatic language,providing
a causal link between two key components of the WS social phe-
notype. Thus, this longitudinal ﬁnding provides clear evidence
of an important link between prior cross-sectional ﬁndings of
impairmentsinaspectsofsecondaryintersubjectivity(triadicjoint
attention) in very young children with WS (e.g., Klein-Tasman
et al., 2007; Lincoln et al., 2007) and impairments in pragmatic
language in older children with WS (e.g., Udwin and Yule, 1990;
Laws and Bishop, 2004; Stojanovik,2006; Philofsky et al.,2007).
In light of these predictive associations, it is important that
interventions be developed targeting secondary intersubjectivity
in young children with WS. Furthermore, as previously stressed
by Mervis and Becerra (2007; see also Mervis and John, 2010;
Mervis and Velleman, 2011), parents, therapists, and teachers
need to be vigilant to avoid being deceived by the relatively good
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expressive language of children with WS into assuming that their
communicative skills are adequate for their developmental lev-
els. Intervention programs such as the Early Start Denver Model
(ESDM;RogersandDawson,2010)thatuseavarietyoftechniques
to directly address secondary intersubjectivity deﬁcits provide a
framework for targeting these skills in WS. Results of a random-
ized controlled trial of ESDM for children with autism spectrum
disorders between 18 and 30months of age indicated that 2years
after entering intervention children who received ESDM demon-
strated signiﬁcant improvements in IQ, adaptive behavior, and
autism symptomology when compared to children who received
intervention from community providers (Dawson et al., 2010).
As discussed by Mervis and John (2010), the overlap in types of
socio-communicative difﬁculties demonstrated by children with
autism spectrum disorders and children with WS suggests that
therapeutic approaches similar to ESDM will be appropriate and
effective for children with WS, once modiﬁcations to account for
differences in the behavioral phenotypes of children with WS as
compared to children with autism spectrum disorders are made.
LIMITATIONS AND FUTURE DIRECTIONS
While the ﬁndings from the present study contribute to the grow-
ing literature exploring theWS social phenotype,we acknowledge
somelimitations.First,becausethesamplesizewasrelativelysmall,
wedidnothaveadequatepowertodetectsmalltomoderateeffects.
Second,because we did not include a contrast group,we were not
able to address the question of whether the ability of children
with WS to verbally contribute new information to a social inter-
action is similar to or different from that demonstrated by other
groupswithintellectualdisability.Wealsowerenotabletoaddress
the generality of our longitudinal ﬁndings for children with other
syndromes. The context in which the Time 1 Pragmatic Language
Sample was collected (play with toys with the child’s mother) dif-
fered from the context in which the Time 2 Pragmatic Language
Sample was collected (conversation with a familiar adult, with no
objects present),which may have reduced the extent of continuity
of individual differences in pragmatic language abilities from age
4years to age 9–12years.
More research examining the longitudinal trajectories of pri-
maryandsecondaryintersubjectivityandpragmaticlanguageand
their relations to non-verbal ability and language ability for chil-
dren with WS is needed,ideally with multiple data points across a
wide age range. An important focus for this research would be to
determine if individual differences in secondary intersubjectivity,
which are strongly related to individual differences in pragmatic
language abilities at age 4years, are stable across time. In addi-
tion, it is important for future studies to examine the relations
among primary intersubjectivity, secondary intersubjectivity, and
pragmatic language ability over time. Finally,future studies (both
cross-sectional and longitudinal) should also compare the prag-
matic abilities of children with WS to those of matched chil-
dren with other etiologies of intellectual disability to identify
similarities and differences as a function of syndrome.
CONCLUSION
Over the past few decades, more and more interest has developed
withregardtounderstandingthesocialphenotypeassociatedwith
WS. Despite considerable interest in other people, children with
WSdemonstratedifﬁcultybothwithpragmaticlanguageandwith
establishing and maintaining friendships. In the present study,we
found that the ability to verbally contribute information beyond
what was required in response to a question was signiﬁcantly
related to the ability to verbally contribute new information in
the absence of a question during both the preschool years and the
school-age years. During the preschool years, the ability to pair
verbalizations with eye contact (secondary intersubjectivity) was
relatedtotheabilitytoverballycontributeinformationbeyondthe
minimum expected within a social interaction. Finally, the abil-
ity to verbally contribute new information to a social interaction
beyond what was required to answer a question and the ability
to pair verbalizations with eye contact (secondary intersubjectiv-
ity) at age 4years predicted the ability to verbally contribute new
informationbeyondwhatwasrequiredtoansweraquestionatage
9–12years. Understanding the nature of the pragmatic abilities of
children with WS over time and the relations of these abilities
to social cognition, language ability, and non-verbal intellectual
ability is a crucial step toward the development of interven-
tions to address the socio-communicative difﬁculties evidenced
by individuals with WS.
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